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6SHFLDO KRUL]RQWDO ZRUN SDFNDJHV DQG HYDOXDWLRQ VXSSRUW SURMHFWV ZHUH HVWDEOLVKHG WR VXSSRUW WKH &,9,7$6
LPSOHPHQWDWLRQ FLWLHV LQ ILQGLQJ DQVZHUV WR WKHLU PRVW YLWDO TXHVWLRQV LQFOXGLQJ :KDW DUH WKH RXWFRPHV RI WKH
PHDVXUHV LQ WKHFLWLHV":KDWDUH VXFFHVVIXO VWUDWHJLHV IURPZKLFKRWKHUFLWLHVFRXOG OHDUQ":KDWDUH WKHPRVWFRVW
HIIHFWLYH LQYHVWPHQWV" :KLFK PHDVXUHV FRXOG VHUYH DV JRRG H[DPSOHV IRU RWKHU (XURSHDQ FLWLHV" ,Q WKH LPSDFW
HYDOXDWLRQ WKH TXDQWLILDEOH HIIHFWV RI WKHPHDVXUHV DUH RI LQWHUHVW$SDUW IURP WKH GLUHFWPHDVXUDEOH LPSDFWV LQ
SURFHVVHYDOXDWLRQWKHDQDO\VLVRIWKHPHFKDQLVPVZK\DPHDVXUHLVVXFFHVVIXOLVLQYHVWLJDWHG:KDWDUHWKHEDUULHUV
DQGGULYHUVIRUWKHPHDVXUHDQGWKHPHDVXUHLPSOHPHQWDWLRQSURFHVV"
7KH IRFXVRI WKLV SDSHU LV WKH HYDOXDWLRQ DSSURDFKRI&,9,7$60,026$ DSURMHFWZLWKLQ WKHFXUUHQW&,9,7$6









Available online at www.sciencedirect.com
© 2012 Published by Elsevier Ltd. Selection and/or peer review under responsibility of the Programme Committee of the 
Transport Research Arena 2012 Open access under CC BY-NC-ND license.
Open access under CC BY-NC-ND license.










/RRNLQJ LQWR WUDQVSRUWDWLRQSODQQLQJSUDFWLVH LW VRPHWLPHV VHHPV WKDW HYDOXDWLRQ LV XQZDQWHG LQRWKHU
FDVHVHYDOXDWLRQLVZDQWHGEXWUHVRXUFHOLPLWDWLRQVRULQDSSURSULDWHPHWKRGRORJLFDODSSURDFKHVSURGXFH
XVHOHVV UHVXOWV ,Q DQ LGHDO VFHQDULR HYDOXDWLRQ WDNHV KLJK SULRULW\ DQG LV FRQGXFWHG SURSHUO\ WKHUHE\
SURGXFLQJYDOXDEOHUHVXOWVDQGOHVVRQVWREHOHDUQHG,QWKH&,9,7$6LQLWLDWLYHODXQFKHGE\WKH(XURSHDQ
&RPPLVVLRQ(&LQHDUO\HYDOXDWLRQSOD\VVXFKDUROH7KLVSDSHUSUHVHQWVWKHHYDOXDWLRQDSSURDFK
RI &,9,7$60,026$ D SURMHFW ZLWKLQ WKH FXUUHQW &,9,7$6 SKDVH HQWLWOHG &,9,7$6 3/86 
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)URP WKH EHJLQQLQJ RI &,9,7$6 HYDOXDWLRQ SOD\HG D NH\ UROH IRU WKH (& DQG VSHFLDO KRUL]RQWDO
HYDOXDWLRQ VXSSRUW SURMHFWVZHUH HVWDEOLVKHG IRU HDFKSKDVH 0(7(25*8$5'DQG32,17(57KH
KRUL]RQWDOSURMHFWVLQWKHFXUUHQWSKDVHFDOOHG32,17(5VXSSRUWWKH&,9,7$6GHPRQVWUDWLRQSURMHFWV
DQG FLWLHV WKURXJKEXLOGLQJ XS D FRPPRQXQGHUVWDQGLQJRI HYDOXDWLRQPHWKRGRORJLHV DQG(XURSHZLGH
GLVVHPLQDWLRQ LQ FRRSHUDWLRQ ZLWK WKH GHPRQVWUDWLRQ SURMHFWV RUJDQLVDWLRQ RI WKH DQQXDO PHHWLQJ RI
&,9,7$6 IRUXPPHPEHUV DQG WKH GHYHORSPHQW RI SROLF\ UHFRPPHQGDWLRQV IRU D ORQJWHUPPXOWLSOLHU




SURMHFW WKHUH LV DOVR D KRUL]RQWDO ZRUN SDFNDJH LQVWDOOHG WKDW LV UHVSRQVLEOH IRU WKH FRRUGLQDWLRQ DQG
VXSSRUW RI WKHPHDVXUH HYDOXDWLRQ ,Q0,026$ WKLVPDQDJHPHQW RI SURMHFW HYDOXDWLRQ OLHVZLWKLQ WKH
&KDLURI,QWHJUDWHG7UDQVSRUW3ODQQLQJDWWKH%HUOLQ,QVWLWXWHRI7HFKQRORJ\)LJSUHVHQWVWKHVWUXFWXUH
RI WKH HYDOXDWLRQJURXSZLWKLQ&,9,7$63/86 LQ WKH FDVHRI&,9,7$60,026$3URMHFW HYDOXDWLRQ
PDQDJHPHQW LV WKH OLQN EHWZHHQ 32,17(5 WKH VSHFLDO VXSSRUW SURMHFW IRU HYDOXDWLRQ DQG WKH FLW\






DQVZHUV WR WKHLUPRVW YLWDO TXHVWLRQV LQFOXGLQJ:KDW DUH WKH RXWFRPHV RI WKHPHDVXUHV LQ WKH FLWLHV"
:KDW DUH VXFFHVVIXO VWUDWHJLHV IURP ZKLFK RWKHU FLWLHV FRXOG OHDUQ":KDW DUH WKH PRVW FRVWHIIHFWLYH
LQYHVWPHQWV":KLFKPHDVXUHV FRXOG VHUYH DV JRRG H[DPSOHV IRU RWKHU (XURSHDQ FLWLHV" ,Q WKH LPSDFW
HYDOXDWLRQWKHTXDQWLILDEOHHIIHFWVRIWKHPHDVXUHVZHUHRILQWHUHVW$WWKHHQGRIWKHSURMHFWDFURVV
VLWH LPSDFW HYDOXDWLRQZLOO EH FRQGXFWHG E\32,17(5EDVHG RQ WKH UHSRUWHG GDWD RI HDFKPHDVXUH LQ
HYHU\ FLW\ )RU WKLV SXUSRVH FRPPRQ LQGLFDWRUV DQG DUHDV RI LPSDFWZHUH HVWDEOLVKHG$SDUW IURP WKH
GLUHFW PHDVXUDEOH LPSDFWV WKH DQDO\VLV RI WKH PHFKDQLVPV ± ZK\ D PHDVXUH LV VXFFHVVIXO ± LV
LQYHVWLJDWHG7KLVW\SHRIHYDOXDWLRQLVFDOOHGSURFHVVHYDOXDWLRQ:K\GLGDPHDVXUHEHFRPHDVXFFHVVLQ
RQHFLW\ZKLOH LQDQRWKHUFLW\DVLPLODUPHDVXUHIDLOHG":KDWDUHEDUULHUVDQGGULYHUV IRU WKHPHDVXUHV
DQGWKHPHDVXUHLPSOHPHQWDWLRQSURFHVV"7KHUHVXOWVIURP&,9,7$6VKRXOGEHDEOHWRFRQYLQFHWKHFLW\
SROLWLFLDQV WKDW WKHPHDVXUHV LI VXFFHVVIXOPDNH VHQVHRIIHU WKHPSXEOLF VXSSRUWDQGZLOOEULQJ WKHP
YRWHVLQWKHQH[WHOHFWLRQV7KHUHIRUHDVROLGHYDOXDWLRQFRPSULVHGRIYDOLGGHVLJQVDQGWUXVWZRUWK\GDWD
LVQHFHVVDU\
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7KH HYDOXDWLRQ DSSURDFK FKRVHQ LQ 0,026$ ZDV WKH UHVXOW RI D GLDORJXH RQ WKH (XURSHDQ OHYHO
(YDOXDWLRQ/LDLVRQ*URXSDQGWKHOHDUQLQJSURFHVVZLWKLQ&,9,7$6
7KHRYHUDOO&,9,7$6HYDOXDWLRQDSSURDFKFRQVLVWVRIDQLPSDFWHYDOXDWLRQSDUWDQGDSURFHVVHYDOXDWLRQ
SDUW7KLVDSSURDFKZDVSURSRVHGDQGSHUIRUPHGE\ WKH7(//86SURMHFW LQ&,9,7$6, %HFNHUHWDO
DQGKDVEHHQFRQWLQXHGLQ&,9,7$6,,E\WKH*8$5'SURMHFWZLWKHYHQPRUHDWWHQWLRQJLYHQWR




0,026$ VWDQGV IRU0DNLQJ ,QQRYDWLRQV LQ02ELOLW\ DQG 6XVWDLQDEOH $FWLRQV  SDUWQHUV IURP 
FRXQWULHVZRUNWRJHWKHUWRZDUGVWKUHHPDLQORQJWHUPREMHFWLYHVWKHLPSURYHPHQWRITXDOLW\RIOLIHWKH
UHGXFWLRQ RI WUDQVSRUWUHODWHG &2 DQG 12[ HPLVVLRQV DQG DQ LQFUHDVH LQ WKH PRGDO VSOLW WRZDUGV
VXVWDLQDEOHPRGHV









 WKH SURPRWLRQ RI OHVV IXHOFRQVXPLQJ YHKLFOHV DQG PRUH VXVWDLQDEOH YHKLFOH XVDJH HJ FDU
VKDULQJDVZHOODVKHDOWKLHUDQGFOHDQHUPRELOLW\SDWWHUQVHJF\FOLQJDQGZDONLQJWKLVDJDLQ
DLPVDWUHGXFLQJFRQJHVWLRQDQGWKHHPLVVLRQRISROOXWDQWV
 WKH LPSURYHPHQW RI VDIHW\ DQG VHFXULW\ FRQGLWLRQV LQ WUDQVSRUW IRU SXEOLF WUDQVSRUW GULYLQJ
ZDONLQJDQGF\FOLQJRIWHQZLWKWKHKHOSRILQQRYDWLYHWHOHPDWLFV\VWHPV
 WKH LPSURYHPHQWRISDVVHQJHUDQGJRRGV WUDQVSRUWPDQDJHPHQW WKURXJK WKHXVHRI WHFKQRORJ\
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
$OOPHDVXUHVZLOOEHHYDOXDWHGDQGVRPHRIWKHPVHOHFWHGIRUPRUHLQGHSWKHYDOXDWLRQWKHVHDUHFDOOHG
IRFXVPHDVXUHV([SHULHQFHV IURPSUHYLRXV&,9,7$6SKDVHV VKRZHG WKDW WKH IRFXVVLQJRI UHVRXUFHV LV
QHFHVVDU\ IRU VROLG HYDOXDWLRQ LQFOXGLQJ FRVWEHQHILW DQDO\VLV $ FRPSOHWH LPSDFW DQG DPRUH GHWDLOHG
SURFHVVHYDOXDWLRQVKRXOGEHFRQGXFWHG7KHLPSDFWHYDOXDWLRQRIWKHIRFXVPHDVXUHVZLOOLQFOXGHDWOHDVW
DEHIRUHDIWHUVWXG\DQGLIDSSOLFDEOHDFRQWUROJURXSDSSURDFKWRGHWHUPLQHDFRUUHFWEXVLQHVVDVXVXDO
VFHQDULR:LWKLQ&,97$60,026$  RXW RI WKH PHDVXUHVZHUH VHOHFWHG IRU HYDOXDWLRQ DV IRFXV
PHDVXUHV &ULWHULD IRU WKH VHOHFWLRQ RI IRFXV PHDVXUHV ZHUH WKH UHOHYDQFH WR (& SROLF\ (XURSHDQ




DQG F *8$5'  DQG WKH 0,026$ SURMHFW HYDOXDWLRQ PDQDJHU %HFNHU ']LHNDQ $EUDKDP
.UDIIHO	*XDOGL.UDIIHO%HFNHU']LHNDQ	$EUDKDPIROORZFODVVLFHYDOXDWLRQWKHRU\DQG
DUH DOUHDG\ DGDSWHG WR WKH &,9,7$6 FRPPXQLW\ DQG WR WKH HYDOXDWLRQ RI XUEDQ WUDQVSRUW PHDVXUHV
FRQGXFWHGE\FLWLHV7KHVHJXLGHOLQHVLQFOXGHDGHWDLOHGGHVFULSWLRQRQWKHRULHVRILPSDFWHYDOXDWLRQIRU
LQVWDQFHWKHUHFRPPHQGDWLRQWRXVHFRQWUROJURXSGHVLJQVDQGEHIRUHDIWHUGDWDFROOHFWLRQ7KHPDQXDOV





(XURSHDQ &RPPLVVLRQ  2)ODKHUW\  3DWWRQ  DQG  WKH ILUVW VWHS WR JRRG LPSDFW
HYDOXDWLRQ LV WR VHW FOHDU REMHFWLYHV IRU D PHDVXUH LGHDOO\ WKHVH VKRXOG EH LQ D 60$57 VWUXFWXUH
6SHFLILF0HDVXUDEOH$WWUDFWLYH5HDFKDEOHDQG7LPHG7KHQH[WVWHSLVWRHQVXUHWKDWWKHLQWHUYHQWLRQ
RU PHDVXUH LPSOHPHQWDWLRQ LV FOHDU DQG UHODWHV WR LWV REMHFWLYHV ,GHDOO\ LPSOHPHQWDWLRQ LV GHYHORSHG
EDVHG RQ NQRZOHGJH DERXW WKH XQGHUO\LQJ PHFKDQLVPV RI KRZ D PHDVXUH ZLOO IRU LQVWDQFH FKDQJH





LQFOXVLRQ RI D FRQWURO JURXSVLWH DQG EHIRUHDIWHUPHDVXUHPHQWV ,Q&,9,7$6 FRPPRQ FRUH LQGLFDWRUV
ZHUH GHYHORSHG WKDW HQVXUH FURVVVLWH HYDOXDWLRQ DW WKH HQG RI WKH SURMHFW 7KRVH FRUH LQGLFDWRUV DUH
JURXSHG LQWR ILYH HIIHFW DUHDV HFRQRP\ HQHUJ\ HQYLURQPHQW WUDQVSRUW DQG VRFLHW\ VHH DOVR
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7DEOH  )RU D PHDVXUH WKDW SURPRWHV WKH XVH RI FDU VKDULQJ LQGLFDWRUV FRXOG EH DYHUDJH RSHUDWLQJ
UHYHQXH FDSLWDO FRVWV DQG DYHUDJH RSHUDWLQJ FRVWV IURP WKH LPSDFW DUHD ³HFRQRP\´ DZDUHQHVV DQG
DFFHSWDQFHOHYHOVIURPLPSDFWDUHD³VRFLHW\´DQGRUDYHUDJHPRGDOVSOLWIRUWKHLPSDFWDUHD³WUDQVSRUW´
7KHVH FRPPRQ FRUH LQGLFDWRUV SUHVHQWHG LQ
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7DEOH  UDQN DV WRS FKRLFHV LQ LQGLFDWRU VHOHFWLRQ )XUWKHUPRUH WKH FLWLHV ZHUH JLYHQ WKH OLEHUW\ WR
LQWURGXFHRWKHUPRUHPHDVXUHRUFLW\VSHFLILFLQGLFDWRUV










































ZRUGV LW VHHPV WR EH PRUH LPSRUWDQW IRU WKH ORFDO HYDOXDWLRQ WHDPV IRU LQVWDQFH WR FRXQW QHZO\
SXUFKDVHGEXVHVRU QXPEHUVRI GLVWULEXWHG OHDIOHWV WKDQ WR ORRN DW WKHRYHUDOO RXWFRPH RI WKHPHDVXUH
6RPHRXWFRPHVLQWKLVFDVHFRXOGEHFKDQJHVLQPRGDOVSOLWRUDWOHDVWFKDQJHVLQDWWLWXGHVWRZDUGVSXEOLF
WUDQVSRUWXVH
,QSURMHFWVDVFRPSUHKHQVLYHDV WKH&,9,7$6SURMHFWV WKDW UHDOO\ LPSOHPHQW LQQRYDWLYHPHDVXUHV LW LV
QRW XQFRPPRQ IRU WKH SODQQHG LPSOHPHQWDWLRQ WR FKDQJH GXULQJ WKH FRXUVH RI WKH SURMHFWV WKHUHE\
LQIOXHQFLQJHYDOXDWLRQ2QHSRVVLEOHVFHQDULRLVWKDWWKHJRYHUQPHQWGLGQRWDSSURYHDSODQQHGFKDQJHLQ
OHJLVODWLRQDQGWKHUHIRUHDPHDVXUHFRXOGQRWEHLPSOHPHQWHGDVLQLWLDOO\SODQQHG7KLVZDVWKHFDVHIRU











LPSOHPHQWHG WKURXJK VHYHUDO PHDVXUHV VXFK DV DQ LQIRUPDWLRQ FDPSDLJQ WKH LPSURYHPHQW RI VRPH








RWKHU SDUWQHU FLWLHV 7KH\ FRPPHQWHG RQ PHDVXUH GHVFULSWLRQV LQGLFDWRU VHOHFWLRQ DQG HYDOXDWLRQ









PHDVXUH ZDV D VXFFHVV RU HYHQ PRUH LPSRUWDQWO\ ZK\ LW IDLOHG FDQ RQO\ EH DQVZHUHG E\ SURFHVV
HYDOXDWLRQ
3URFHVVHYDOXDWLRQ
&,9,7$6 3/86 LV D WUDQVLWLRQ SURJUDPPH ,W DLPV WR DFKLHYH D IXQGDPHQWDO FKDQJH LQ VRFLHW\ ZLWK
UHJDUGWRPRUHVXVWDLQDEOHXUEDQPRELOLW\DQGWUDQVSRUWV\VWHPV7KLVFKDQJHLQWKLQNLQJRUJDQLVLQJDQG
DFWLQJ LV FDOOHG WUDQVLWLRQ 7KHUHIRUH WKURXJKRXW DOO SKDVHV RI WKH PHDVXUHV WKH SUHSDUDWLRQ
LPSOHPHQWDWLRQ DQG RSHUDWLRQ WKH GULYHUV DQG EDUULHUV DV ZHOO DV LQIRUPDWLRQ FRPPXQLFDWLRQ DQG
SDUWLFLSDWLRQSURFHVVHVDUHSOD\LQJDFUXFLDOUROH32,17(5H
7KHPDLQREMHFWLYHRISURFHVVHYDOXDWLRQ LV WRJDLQ LQVLJKWV LQWR WKH µVWRULHVEHKLQG WKH ILJXUHV¶DQG WR
OHDUQIURPWKHP7KURXJKRXW WKHFRXUVHRI IRUPHU&,9,7$6SURMHFWVHYLGHQFHVKRZHG WKDW WKHIDFWRUV
LQIOXHQFLQJ WKH RXWFRPH RI WKH PHDVXUH VXFK DV WKH GULYHUV RI DQG EDUULHUV WR VXFFHVV DUH RI KLJK
LPSRUWDQFH ERWK WR WKH GHPRQVWUDWRUV DQG WR WKH HYDOXDWLRQ WHDP (VSHFLDOO\ LQ FDVHV ZKHUH
LPSOHPHQWDWLRQFRXOGQRWEHFDUULHGRXWDVSODQQHGLQIRUPDWLRQRQZK\LWGLGQRWZRUNRXWLVFUXFLDOIRU
IROORZXSSURMHFWVVHH&,9,7$6,7(//86SURMHFWILQDOHYDOXDWLRQUHSRUW%HFNHUHWDO
3URFHVVUHODWHG HYDOXDWLRQ DQDO\VHV WKH DFWXDO LPSOHPHQWDWLRQ RI WKH PHDVXUHV DQG WKH UHDVRQV IRU
FKDQJHVDQGGHYLDWLRQIURPWKHSODQ

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7RJHWKHUZLWKWKHUHVXOWVRIWKHLPSDFWHYDOXDWLRQWKHGRFXPHQWDWLRQRIWKHSURFHVVHYDOXDWLRQZLOOEHWKH
EDVLVIRUWKHLQIRUPDWLRQDQGUHFRPPHQGDWLRQVIRURWKHU(XURSHDQFLWLHV7KLVLVRQHFRPPRQJRDORIWKH
&,9,7$6 LQLWLDWLYH7RDFFRPSOLVK WKLV WDVN UHOHYDQWGDWDPXVWEHSURYLGHGDW WKHPHDVXUH OHYHOGDWD
PXVWEHFROOHFWHGDQGDQDO\VHGDWWKHFLW\OHYHODQGWKHUHVXOWVPXVWEHDVVHVVHGDWWKHPHDVXUHFLW\DQG
(8OHYHO
7KH&,9,7$63/86SURFHVV HYDOXDWLRQ GHVLJQ LV VHW WR FRQVWUXFW WKUHH EXLOGLQJ EORFNVZLWK GLIIHUHQW














IRFXVPHDVXUHV ,W LV FKDUDFWHULVHG E\ DQ LQIRUPDWLRQ JDWKHULQJ DSSURDFKZLWK WKHPHWKRGRI µOHDUQLQJ
KLVWRU\¶YDQGH/LQGW(PPHUW	5RHORIVµ/HDUQLQJKLVWRU\¶ZRUNVKRSVDUHFDUULHGRXWRQFHSHU
\HDUZLWK DOO VWDNHKROGHUV LQYROYHG LQ WKHPHDVXUH7KH)RFXVHG0HDVXUH 3URFHVV(YDOXDWLRQ)RUP LV
VWUXFWXUHG LQ WKH VDPHZD\ DV WKH0HDVXUH3URFHVV(YDOXDWLRQ ,W FRQWDLQV IXUWKHU GHWDLOHG LQIRUPDWLRQ
DQG VWDWHPHQWV FRQFHUQLQJ EDUULHUVGULYHUV DQG VXFFHVVIDLOXUH ZKLFK DUH WR EH ILOOHG RXW EDVHG RQ WKH
RXWFRPHRIWKHOHDUQLQJKLVWRU\ZRUNVKRS6RIDUWKHH[SHULHQFHVZLWKOHDUQLQJKLVWRU\ZRUNVKRSVKDYH
EHHQYHU\SURPLVLQJDQGSRVLWLYH IRU WKH0,026$SURMHFW$OWKRXJKPXFKH[WUDHIIRUW WRSUHSDUH WKH




LVVXHV WKDW ZHUH UHOHYDQW IRU WKH SURFHVV $V D PHWKRG IRU GDWD JDWKHULQJ0,026$ FKRVH D ZULWWHQ
DSSURDFK IRU WKH ILUVW UHSRUW LQZKLFK WKHSURMHFWHYDOXDWLRQPDQDJHPHQW WHDPFROOHFWHGDQG LQWHJUDWHG




VHFRQG DQDO\VLV IRFXVVHG RQ ³FLWL]HQV DQG VWDNHKROGHU SDUWLFLSDWLRQ´ DV D FUXFLDO IDFWRU IRU PHDVXUH









OHVVRQV OHDUQHG WR RWKHU FLWLHV DQG IXWXUH SURMHFWV +RZHYHU GHVSLWH FRPSUHKHQVLYH SODQV VXSSRUW
DFWLYLWLHV DQG SUHSDUDWLRQV SURYLGHG E\ HYDOXDWLRQ PDQDJHPHQW WKH HYDOXDWLRQ DFWLYLWLHV DQG UHVXOWV
FRQGXFWHGDQGUHSRUWHGLQWKHHQGPD\GHYLDWHIURPWKHJXLGHOLQHV,WLVLPSRUWDQWWRVWDWHWKDWWKHUHLVD






IURP WKH ILUVW LGHDRQ7KLUGSDUW\HYDOXDWLRQFRXOGSURYLGHQHXWUDO DQGFRPSHWHQW VXSSRUW WR WKH ORFDO
HYDOXDWLRQWHDP
7KH ZLOOLQJQHVV WR HYDOXDWH DQG WKH DFFHSWDQFH RI HYDOXDWLRQ DV D XVHIXO DQG HVVHQWLDO FRPSRQHQW RI











'LVFXVVLRQV DQG H[SHULHQFH H[FKDQJHV LQ WKH (YDOXDWLRQ /LDLVRQ *URXS KDYH OHG WR WKH WHQWDWLYH
FRQFOXVLRQ WKDW FXUUHQW &,9,7$6SHULRG SURMHFWV DUH WU\LQJ WRPDNH WKH EHVW RXW RI WRR IHZ UHVRXUFHV
VSUHDG RXW RYHU WRR PDQ\ PHDVXUHV )URP DQ HYDOXDWLRQ SRLQWRIYLHZ LW ZRXOG KDYH EHHQ EHWWHU WR
ILQDQFHDELJJHUFLWL]HQSDQHOLQHDFKFLW\WKDWFRXOGFDWFKWKHHIIHFWVRIPDQ\PHDVXUHVLQDFLW\LQDQ
HIILFLHQWZD\SODQQHGDQGPRQLWRUHGE\WKHSURMHFWHYDOXDWLRQPDQDJHU7KHUHIRUHDSURSRVDOIRUVHWWLQJ
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XSIXWXUHSURMHFWV LVD WRDOORFDWHDQRYHUDOOHYDOXDWLRQEXGJHW RQ WKHSURMHFWHYDOXDWLRQPDQDJHPHQW
OHYHODQGRUHYHQ32,17(5OHYHOEWRHQVXUHWKDWFLWLHVDOORFDWHVXIILFLHQWEXGJHWLQJRQWKHORFDOOHYHO
IRU HYDOXDWLRQ F WR IRFXV RQ PHDVXUH EXQGOHV DQG WKHUHE\ WR KDYH IHZHU QXPEHUV RI PHDVXUHV WR
HYDOXDWH
+RZHYHU LQ WKH EURDGHU VFRSH &,9,7$6 LV D IRUHUXQQHU LQ WKH HYDOXDWLRQ RI PHDVXUHV DLPLQJ DW
VXVWDLQDEOHXUEDQPRELOLW\LQ(XURSHDQFLWLHV7KHSURJUDPPHLVGHILQLQJVWDQGDUGVDQGVHQVLWLVLQJFLWLHV
WR WKH LPSRUWDQFHRI HYDOXDWLRQ HYDOXDWLRQQRW DV HQG LQ LWVHOI EXW DV D YDOXDEOH LQIRUPDWLRQ VRXUFH WR
DGMXVW PHDVXUHV ZKLOH WKH\ DUH EHLQJ LPSOHPHQWHG DQG WR OHDUQ IURP WKH SURFHVV ,Q &,9,7$6PDQ\
H[SHULPHQWDODQGLQQRYDWLYHPHDVXUHVKDYHEHHQLPSOHPHQWHGDQGWHVWHGXQGHUUHDOFLUFXPVWDQFHV7KRVH
PHDVXUHVDUHZHOOGRFXPHQWHGDQGHYDOXDWHGDQGDOOLQIRUPDWLRQLVDFFHVVLEOHIRUWKHSXEOLFLQ(QJOLVK
,W LV D JUHDW UHVRXUFH IRU IXUWKHU VWHSV WRZDUGV D FRPPRQ VXVWDLQDEOH XUEDQ WUDQVSRUW SROLF\ DQG WKH
LPSOHPHQWDWLRQRIPHDVXUHVDLPLQJDWVXVWDLQDEOHXUEDQPRELOLW\
&,9,7$60,026$ZLOOGHILQLWHO\DFWDVDFDWDO\VWIRUDQHYDOXDWLRQIULHQGO\DWPRVSKHUHLQWKHFLWLHVRI




7KH DXWKRU LV WKH &,9,7$60,026$ SURMHFW HYDOXDWLRQ PDQDJHU:RUN RQ WKLV SDSHU ZDV ILQDQFHG
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/LJKWV
)81 (OHFWULFDQG+\EULG
9HKLFOHV
,PSOHPHQWLQJDVHUYLFHRIUHQWDOHOHFWULFVFRRWHUVELF\FOHVDQG
RIIHULQJRIPRUHDWWUDFWLYHFRQGLWLRQVIRU³JUHHQ´YHKLFOHVIRUSDUNLQJ
LQWKHFLW\FHQWUH
)81 *UHHQ37/LQH ,PSOHPHQWLQJJUHHQ37VHUYLFHLQWKHZHVWHUQSDUWRIWKHFLW\ZLWK
KLJKVWDQGDUGLQWHUPVRIHQYLURQPHQWDFFHVVLELOLW\VDIHW\VHUYLFH
OHYHOVLQIRUPDWLRQDQGVHUYLFHTXDOLW\
)81 &RQWURO6\VWHPIRU'LDO
DQG5LGH6HUYLFH
([SHULPHQWDWLRQZLWKDPXOWLSXUSRVHGLDODQGULGHVHUYLFHZLWK
QHZYDQVJUDQWLQJFRPSOHWHDFFHVVLELOLW\WRWKHGLVDEOHGDQGSHRSOH
ZLWKSK\VLFDOOLPLWDWLRQVFKURQLFRUWHPSRUDU\
)81 %XVDQG%LNH 3URYLGLQJWRXULVWVFLWL]HQVWKHRSSRUWXQLW\WRWUDQVSRUWELF\FOHVLQ
EXVHVWKDWOHDGWRWKHRQO\ELF\FOHSDWKLQ)XQFKDO
*'$ 0RELOLW\0DQDJHPHQW
0DUNHWLQJ7UDP
,QVWDOOLQJDQLQQRYDWLYHZHEEDVHGVRFLDOQHWZRUNWRUDLVHDZDUHQHVV
RIDOWHUQDWLYHWUDYHORSWLRQVDQGSURPRWHSXEOLFWUDQVSRUW
*'$ 6DIHW\DQG6HFXULW\
$QWL9DQGDOLVP
8VHRI&&79RQ37YHKLFOHVWRFDSWXUHDFWVRIYDQGDOLVPDQG
GHYHORSLQJDQHZV\VWHPOLDLVRQEHWZHHQ37GULYHUSROLFHDQG
RSHUDWLQJFRPSDQ\
*'$ 1HZ&\FOHV ,QWURGXFLQJDQHZVW\OHRIFLW\ELNHIRUHYHU\GD\XVHDQGSODFHPHQWLQ
µIRUKLUH¶ORFDWLRQVZKLOHSURPRWLQJF\FOLQJDVDUHDOLVWLFDQGµFRRO¶
ZD\RIJHWWLQJDURXQG
7$/ ,PSURYHPHQWRI
9LVLELOLW\DQG6DIHW\RI
&URVVZDONVDQG%LF\FOH
7UDFNV
%XLOGDQRSWLPLVHGDQGXVHUIULHQGO\LQIUDVWUXFWXUHIRUSXEOLF
WUDQVSRUWDFWLYLWLHVWKDWZLOOHQFRXUDJHSHRSOHWRXVHSXEOLFWUDQVSRUW
HVSHFLDOO\LQIUDVWUXFWXUDOLPSURYHPHQWRIELF\FOHWUDFNVDQG
FURVVLQJV
7$/ (FR'ULYLQJ7UDLQLQJ
3URJUDPPHIRU%XV
'ULYHUV
&DUU\LQJRXWHFRGULYLQJWUDLQLQJFRXUVHVIRUEXVGULYHUVDQGWUDLQHUV
DIWHUWKHDGDSWDWLRQRIWKHWUDLQLQJSURJUDPPHWR7DOOLQQFRQGLWLRQV
7$/ %XV/DQHDQG5HG/LJKW
&DPHUDV
,QVWDOODWLRQRIUHGOLJKWFDPHUDVWRGHFUHDVHFURVVLQJVGXULQJUHG
WUDIILFOLJKWDQGLOOHJDOXVHRIEXVODQHV
875 0RELOLW\0DQDJHPHQW
3ROLF\
(QODUJLQJWKHFLUFOHRISULYDWHRUJDQLVDWLRQVLQWKHDUHDRIPRELOLW\
PDQDJHPHQWWKHUHE\VLJQLQJFRQWUDFWVZLWKSULYDWHRUJDQLVDWLRQV
ZLWKUHVSHFWWRDMRLQWXQGHUWDNLQJLQSXEOLFSULYDWHSDUWQHUVKLSV
875 5HZDUGLQJ0RELOLVWV
IRU$YRLGLQJ5XVK+RXU
&DUGULYHUVDUHUHZDUGHGLIWKH\DYRLGUXVKKRXUVGXULQJJLYHQPRQWKV
GXULQJPDMRUURDGFRQVWUXFWLRQSURMHFWV
875 8WUHFKW5RDG6DIHW\
/DEHO
'HYHORSPHQWRIWUDIILFDQGURDGVLJQVIRUDUHFRJQLVDEOHXQLIRUP
VFKRROHQYLURQPHQWDQGLPSURYLQJURDGVDIHW\EHKDYLRXURIFKLOGUHQ
DQGWKHLUSDUHQWV
875 &LW\'LVWULEXWLRQE\
%RDW
&RQGXFWLQJRIPDUNHWVXUYH\IHDVLELOLW\VWXG\WRLGHQWLI\QHZ
FXVWRPHUVVXSSOLHUVIRUZDWHUERUQHWUDQVSRUWLQWKHFLW\FHQWUH$VD
UHVXOWWKHUHPD\EHHQRXJKSRWHQWLDOIRUXVLQJDVHFRQGERDWQH[WWR
WKH]HURHPLVVLRQERDWWKDWZLOOEHSXWLQWRRSHUDWLRQ
875 'LVWULEXWLRQ&HQWUHVIRU
)UHVKDQG3HULVKDEOH
*RRGV
,PSOHPHQWDWLRQRIHQKDQFHGEXQGOLQJRIIUHVKDQGSHULVKDEOHJRRGV
WRFDWHULQJEXVLQHVVHVLQWKHFLW\FHQWUHDQGVWLPXODWLQJWKH
GHSOR\PHQWRIFOHDQHUYHKLFOHVIRUIUHLJKWWUDQVSRUW
